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LOI 35 1.20 3 2.53 2.11 1.14 148 0.47 0.5 143 131 0.56
Total 99.59 | 100.84 | 99.71 100.14 99.79 100.97 | 100.77 | 100.66 | 99.81 | 100.18 | 100.26 | 100.62
Ni 97.00 1120 | 20.00 45.60 49.30 62.31 36.90 22.11 15.00 8.05 4.18 6.20
Cr 88.95 | 121.60 | 61.58 93.11 71.45 50.64 | 60.28 32.36 2053 | 2894 | 2016 | 22.17
% 147 289.1 339 211.3 147.9 189.6 111.7 1213 16 543 24.1 31.6
Cs 0.30 0.52 0.10 1.66 1.42 2.84 2.78 2.57 0.91 3.69 278 3.13
Ba 416 374 428 387 362 41 423 467 410 482 512 586
Rb 3170 | 192.60 | 48.50 118.90 86.20 4507 | 42.90 47.00 3200 | 58.60 | 155.00 | 38.40
Th 5.20 10.19 | 10.40 10.34 11.90 11.27 11.10 11.26 1460 | 1216 | 13.06 12.34
U 1.40 0.64 0.80 2.71 2.92 2.69 347 3.11 0.70 3.31 2.68 4.16
Nb 14.45 7.30 6.60 10.11 10.80 10.34 9.41 9.98 7.10 10.11 13.35 12.30
Ta 027 0.24 035 0.61 0.53 0.62 0.58 0.69 0.71 0.68 0.62 0.74
Ce 81.00 | 37.69 | 43.00 36.40 41.39 4420 | 4697 55.46 5580 | 59.80 | 51.14 | 5894
Pb 5.80 6.25 3.00 5.30 7.19 11.52 6.91 4.70 1.10 8.94 1.80 2.12
Sr 6713 | 4402 | 2179 109.3 315.1 2587 | 2743 471 61.2 2384 | 128.1 490
Zr 230.3 69 209.1 84.3 144.6 1112 176.4 129.8 322 274 257.8 311.6
Hf 5.50 2.58 5.20 4.15 5.62 8.14 7.22 8.33 9.30 1140 | 10.85 11.97
Eu 242 1.91 241 1.76 143 1.73 1.98 147 1.45 1.63 1.73 1.84
Y 2320 | 2511 | 48.60 28.20 27.80 34.15 36.20 40.10 37.00 | 41.02 | 4440 | 43.60
Ho 0.31 0.61 0.69 0.81 0.78 0.83 0.88 0.94 0.89 113 1.29 1.34
La 43.50 10.18 | 19.90 16.11 17.78 18.50 | 20.12 17.12 2590 | 24.10 | 26.80 | 25.90
Ce 81.00 | 37.69 | 43.00 36.40 41.39 4420 | 4697 55.46 5580 | 59.80 | 51.14 | 58.94
Pr 9.54 4.84 6.03 5.43 6.11 5.90 6.39 7.01 6.01 7.84 7.57 8.10
Nd 3850 | 26.14 | 29.50 37.10 40.17 2280 | 34.08 4220 21.00 | 3470 | 4817 | 3850
Sm 7.57 6.15 7.21 6.94 7.58 12.10 9.85 10.26 4.00 13.60 | 13.42 9.81
Eu 242 1.91 241 1.76 1.43 1.73 1.98 147 1.45 1.63 1.73 1.84
Gd 7.03 5.11 9.03 6.14 6.02 6.54 6.11 5.87 7.07 6.48 6.10 6.74
Tb 0.94 0.63 1.46 0.58 0.60 0.69 0.75 0.81 0.90 0.63 0.97 1.10
Dy 5.02 2.61 9.32 3.26 3.14 3.37 3.50 4.18 0.71 4.63 4.97 5.10
Ho 0.89 0.61 1.96 0.81 0.78 0.83 0.88 0.94 0.13 113 1.29 1.34
Er 2.11 1.84 5.68 2.15 2.36 231 2.46 327 0.53 2.81 3.18 3.46
Yb 1.76 1.68 532 2.08 1.93 2.14 2.26 2.80 0.62 311 3.48 3.89
Lu 0.24 0.21 0.80 0.24 0.29 0.30 0.38 0.44 0.10 0.51 0.54 0.62

Y
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.Middlemost, 1994) (K,0+Na,0 i ;5 Si0,) TAS (s o3, 13503 (555 » andllan 5,50 aibain &S5 5k (slacKin Cund e (Ll -0 IS
G ol 03 (o (Shand, 1943) ooa JT 51 Lol a5 asli s gui (53, ailaie salllas 3590 Slasisad osiondlT 3 B o g JTe Coisn (0
o oS TS (gla s ged (55 2 diate andllan 3550 S5k (L4 ga b sn (sl g g JSIT SIS onls 5L € ALO,-Na,0-K,0
S nd se (= (Pearce, 1984) 018 5 e 51 48,8 1) b ns Jamn sl 51505 (S35 2 shossly SGysk slacSan (&S 51

.(Pearce and Peate, 1995) Nb/Yb il ;3 Th/Yb _stlu e Lases (sla 515 503 95 o shayslr <S55l

SAF A/ Ga Gl o S 55 andllas 5 g0 aibais gl cKin (TDM) o g
Lide GLSle oS ol 55 ool sy g dials ol &8 Lilosss 4§ 413
S5k Sbse Cal 52l 5 B lo )b sy Kl et 8 5
o9l ladigad b (6oL Calis SrNd o 55550 slacas [l 1 she sl
(Ramezani and Tucker, 2003) & ,ls welo 5 &5 Gble O omen 55 0 O 5l
lens "INA/MNA 5 SIST o 559 30) (U codd 3L Gblia &8 Soslis ol L
Gl ol 055 05 @l9) BBy s SLaatsT Gladisal 4 S 55V
N E B CSHINGN
S F g s loysly SSgsh s Pb g 5sn) o
O s 311y Pb l (gagdoee g sian) oS 5 LS ol el i
2TPHLYUPb=10/FF-V0/AY  PUPHUPh=\A/FO-Y XY fels S dias e
palie 3 VL osapl pslie ol .Sl 2SPHAUPH=YA/05-FFYY
dzed LT D 5 L) Sl 65 0 Ol b Ks e SIS
Oyde (2l )3 Ol sy 03 gudoen 55 Lulisl sho y3lo- (gla i 5o5.(Sepidbar etal., 2020)
2315 @V sy S e Lty IV il 1 57 8513 (VL sy a5

(eso-V Jg;..)

Yo

Sr-Nd-Pb S §931 5 sl gig ! —¥'—F
5 eks (6,8 o3l (Nd) o255 5 (S1) e ol o5 05) G ol
Rb, ,slis Sl odd @l ¥ 5 ¥ ladsds 53 loysle ¢SS5k slad ges
S olosl S skl b g 55l Slwlns (51,2 Nd 5 Sr, Sm
Sl ol damlboue Jlo O gekon OFF 550 | aidate (65488 lacSn 5 oS 05
b ST 4 Ced Nd sla s 51 &S el i 4 4, (Nayebi et al., 2021)
aibate Lo cKin 53 393 50 LOIL 35 St g Rb e pslis 51 Lo S5 glasl b
STV SFIDVE o gle iS55 1k gad TRD/MST s .l odalin L6
G s aibaie andllas 5y 50 Lok gas VSIS alsl nslis o5y ol 5,S
CIVVYS e b & 503 5 (sl &) +/VAAD b /Y280 5 sudme Sl 1ok 0 28
o Olse 53 (g )sline 2alS ailate o JIUT &S5 5 (slas yos il Bl
o305 Ol 55 1 il § leeKin G 4y 05,8 (sla K 51N/ N
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< sha ol JAT&QM&S,&J sk 45 RD-Sr 5550 sla oal> b =Y Jgir

Sample Rb (ppm) Sr (ppm) $Rb/*Sr $7Sr/%6Sr 20 Age (Ma) (*’Sr/*Sr), €0
CH-11 118.9 109.3 3.155 0.732116 0.000026 533 0.708534 392.73
CH-1 155 128.1 3.514 0.739209 0.000016 539 0.712643 493.42
ZR-28 47 471 0.289 0.710904 0.000028 537 0.708729 91.62
ZR-31 38.4 490 0.227 0.710708 0.000028 531 0.709019 88.84
gk yal- &T&Qm Sis sk €50 SM-NA g 55951 sla 0315 Y dse
Sample Sm (ppm) Nd (ppm) | Sm/'"Nd ISNd/"Nd +2¢0 Age (Ma) | (“°Nd/*Nd), £, TDM (Ga)
CH-11
6.94 37.10 0.113087 0.512438 0.000009 533 0.512043 1.8 0.93
(Gabbro)
CH-1
. 13.42 48.17 0.168421 0.512374 0.000009 539 0.511779 -3.2 1.32
(Granite)
ZR-28
. 10.26 42.20 0.146977 0.512311 0.000009 537 0.511794 -3.0 1.30
(Granite)
ZR-31
. 9.81 38.5 0.154036 0.512303 0.000011 531 0.511767 -3.6 1.35
(Granite)
sk y3l- Q,AT&;MQAM Sisd e 450 Pb osg5l s osls gl -F Jgd
Sample W6Ph/204Ph WPhH/24Ph 2W8Ph/204Ph (*Pb/**Pb), @V7Ph/2%Pb), ("*Pb/**Pb),
CH-11 20.3877 15.8289 45.2288 19.485 15.822 44331
CH-1 23.3777 15.6580 40.1495 20.367 15.635 39.556
ZR-28 20.8651 15.8365 45.0854 19.637 15.827 43.865
ZR-31 23.5271 15.9525 44.8894 19.451 15.922 40.836
1000 10000 — -
Sample/Chondrite Sample/Primitive mantle Chadormalou
< il ©
1000 Gabbro Diorite Granodiorite
6 ——0IB BCC
100

10

Nd Sm Eu

10

0.1

Cs BaRb Th U K Nb Ta La Ce Pb Sr P Nd Sm Zr Hf Eu Ti Tb Y Ho Yb Lu

.lo 48 4z 3 = BCC .(Sun and McDonough, 1989) ¢ ;48" 4 ol jlmigs (REE) ST 550 Lolie s 505 (0 cads! i 8 4ol iy S S s sai (Ll -7 IS

\itd
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(Shinjo etal., 2010) o1, 5 sis JIMORB o3 sus (€); 1l 55 (SIS, (Ll 1 o 553 S5 305 635 1 B gas (5,5 515 -V K&

REE (sla 15 505 53 BU gite Ui (5ot g 5 o 513505 | cailato andllas
b (31,5 e b anslie 3) gy uS 4y o5 8 SlaeSin ot oy
LS 550 n b (b oS5l aeSin ol )3 Slany, DLS 5 S A p
ole Gl bol on o 3 ole slaous (Rudnick and Gao, 2003) 3,15
23le 35500 I & Jlw /olle LS5 3T oS )s 5 te 4 b —S e
Nb/Zr=+/+Y =+ /\\) ailate axlllan 3, go (5la 4 a3 TH/ZE sN/ZE (gla s 5l
WS 5355 05 SHhsp b dad e Vw285 b S (THVZr =+/+Y /10
a:J.:..f anls oopl 5 04530 (Kepezhinskas et al., 1997 «dl-A Jg,.'z) 3ls
NBY = /NF - /¥ s igas G limal 4 5 Ba/La=\Y-YA Ol i
ol okigy 3,3 dmis 3l ok Gria SVl 3 6n B she ol oS35k (ladi g
sla,ls, e 4 .(Moritz et al., 2016; Pearce and Peate, 1995 «—A Jﬁ.’:)
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Central Iran patterns, bulk rock Sr-Nd isotope data rull out the co-magmatic nature of investigated basic (gabbro)
Plutonic rocks and felsic (granite) magmas. Sr-Nd isotopic data (e.g., eNd = -3.6 to +1.8) along with rather high
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tectonic regime is followed by slab retreat or delamination brought flare-up of the oldest arc-related
igneous rocks and interacted with Cadomian basement to form the investigated granitoid melts. The
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on the chondrite-normalized rare earth element (REE) patterns; interpreting the evidences of mantle

heterogeneity and interaction with Paleoproterozoic basement.
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